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Introduction
One of the more important developments in health care in the past decade or two may be the recognition that the patients' perspective is as legitimate and valid as the clinician's in monitoring health status and health care outcomes [1] [2] [3] [4] . There are several disease-specific health-related quality of life (HRQL) inventories for patients with the 3 major coronary artery disease (CAD) diagnoses -stable CAD with angina [5] , myocardial infarction (MI) [6] and heart failure (HF) [7] .
Disease-specific questionnaires are more relevant and so more sensitive than generic HRQL questionnaires but do not allow between-diagnosis comparisons suggesting the potential need for a single core CAD-specific questionnaire to cover the 3 major CAD diagnoses [8] .
The MacNew HRQL questionnaire was designed to assess patients' feelings about how heart disease affects daily functioning and contains 27 items with a global HRQL score and physical limitation, emotional, and social function subscales [6] . As part of the international HeartQoL Project conducted in 22 different countries [9] , the MacNew was translated into Polish using forward-backward translation [10] . The MacNew HRQL has been translated also into 38 languages and all translated and validated versions of MacNew can be accessed at MacNew.org [11] .
The aim of this study was to determine the reliability and validity of the Polish version of the MacNew in patients with CAD for both researchers and practitioners in Poland to monitor the effectiveness of different treatments or the same treatment in the 3 major CAD diagnoses.
Methods

Subjects
A convenience sample of 332 patients with angina (n = 115), ST elevation MI (STEMI) (n = 112), or with ischemic HF (n = 105) was recruited from the Department of Cardiology, Medical University of Gdansk and the 3 cardiac rehabilitation units of the Health Clinic: "Leśnik" and "Helios" in Sopot as well as "Neptun" in Wieżyca. We recruited patients who were being treated for current typical chest pain based on positive non-invasive testing (exercise testing, stress echo, or nuclear imaging) and/or positive invasive testing (coronary angiography); patients with MI were recruited 4 weeks to 6 months after a documented STEMI; and patients with ischemic HF were recruited based on a left ventricular ejection fraction < 40% (diagnosed on base of echo or left heart catheterization) and angina (documented previous Ml, exercise testing, stress echo. nuclear imaging or angiography). Patients also had to be at least 18 years old, have no major psychiatric disorders, no present substance abuse and were able to complete the Polish-language questionnaires.
The Medical Ethics Committee of the Medical University of Gdansk approved the study protocols. Subjects were given the opportunity to not participate in the study or resign at any stage.
Patients-reported outcome assessment
A doctor referred patients to the HeartQoL Project and provided the patient's routine diagnostic and clinical data. All patients completed a self-report sociodemographic and clinical questionnaire. The MacNew [6] , the Short-Form 36 Health Survey (SF-36) [12] , and Hospital Anxiety and Depression Scale (HADS) [13] were completed at baseline by all patients and again 2 weeks later by approximately 10% of patients for testing instrument test-retest reliability. The questionnaires were completed a few days after admission to the Department of Cardiology or cardiac rehabilitation unit.
MacNew HRQL
The MacNew questionnaire is a 27-item selfadministered questionnaire with a global scale and a physical, emotional and social subscale. The MacNew has a 2-week timeframe and is designed to assess patient's feelings about how CAD affects daily functioning with each item scored from 1 (low HRQL) to 7 (high HRQL) [6, 14] . A score is generated for each of the physical, emotional and social MacNew subscales as the mean of the number of subscale items with a response; the MacNew global score is the sum of the score on all scored items divided by the number of scored items. The MacNew was translated into Polish using the linguistic validation forward-backward translation technique [10] .
Short Form-36
The Short-Form SF-36 is a valid health survey consisting of 36 items consisting of two scales, a physical component summary (PCS), and a mental component summary (MCS) [12] . Raw scores are summed and then transformed to a 0-100 scale. The SF-36 questionnaire is widely used in patients with CAD and is available in Polish [15] .
Hospital Anxiety and Depression Scale
The HADS is an extensively used 14-item psychological screening instrument designed to detect symptoms of anxiety and depression [13] . A score of 8 or more indicates symptoms of either depression or anxiety [16] and the Polish version of the HADS has been validated [17] .
Statistical analysis
Patient clinical and sociodemographic characteristics are described as either dichotomous (%) or continuous variables (mean ± standard deviation). Analysis of variance (ANOVA) was used to examine differences and change in outcome data.
Floor and ceiling effects
Floor effects occurred when patients scored at the lowest MacNew HRQL score, i.e., 1, and ceiling effects occurred at the highest HRQL score, i.e., 7. The presence of floor effects indicates instrument sensitivity in detecting worsening health status while ceiling effects indicate sensitivity in detecting significant health improvements [18] .
Reliability
The reliability of the MacNew was evaluated by examining its internal consistency (Cronbach's a); test-retest reliability (14-day) was assessed in a subsample of approximately 10% patients with the intraclass correlation coefficient (ICC) where a value of ≥ 0.70 is considered acceptable for group comparisons [19] .
Validity
To assess convergent validity, we compared the ICC between the corresponding MacNew and SF-36 scales (Pearson ICC < 0.10 -absent, 0.10-0.30 -weak, 0.30-0.49 -moderate and ≥ 0.50 -strong) hypothesizing strong correlations between similar constructs, i.e., the SF-36 Health Survey PCS and MCS and the corresponding MacNew scale constructs, and significantly lower correlations between dissimilar constructs [20, 21] . To assess discriminative validity, we used the "known groups" approach [18] hypothesizing that A) patients who report improvement or no change on the SF-36 health transition item would have better HRQL than patients who reported deteriorated health and B) and that patients who showed symptoms of anxiety or depression on the HADS (HADS cut-off scores, ≥ 8) would have poorer HRQL than those patients without symptoms of anxiety or depression.
Results
Sociodemographic and clinical data (Table 1)
Baseline sociodemographic and clinical data were collected in all 332 patients and detailed characteristics are presented in Table 1 . The mean age of all patients was 60.2 ± 10.1 years, the majority of patients were men (74.4%) and there were no statistically significant differences in the gender distribution between the clinical groups. Patients with HF were approximately 5 years older than patients with MI or angina. Patients with higher education were most likely to be in the angina group while the largest proportion of patients with primary education had HF. Statistically significant differences were observed by education between the groups with HF and MI. Patients with MI were more likely to be smokers than patients with either angina or HF (p = 0.012). Patients with angina were more likely to report that their doctor told them they had hypertension than patients with MI or HF (p < 0.01) and were more likely to report having hypercholesterolemia than patients with HF (p < 0.01). Patients with angina were more likely to engage in regular physical exercise than patients with either MI or HF (p = 0.001).
Health-related quality of life scores (Table 2) The mean MacNew scores ranged from 4.5 on the physical subscale, to 4.8 on the global scale, to 4.9 on the social subscale and to 5.0 on the emotional subscale in the total group. Patients with MI had significantly higher scores on the MacNew global scale and each subscale than patients with either angina or HF (p < 0.001).
The mean PCS score was 37.5 with a mean MCS score of 45.8 in the total group. Patients with MI had significantly higher PCS scores than patients with either angina or HF (p < 0.001) with no between-diagnosis differences on the MCS.
The mean HADS anxiety score was 7.4 with a mean HADS depression score of 6.1 in the total group. Patients with MI had significantly lower (p < 0.05) HADS anxiety scores than patients with angina and significantly lower (p < 0.05) HADS depression scores than patients with HF.
MacNew questionnaire item characteristics (Table 3)
There were no MacNew floor effects in the total group or by diagnosis. There were no MacNew ceiling effects in patients with angina; however, ceiling effects occurred in ≤ 1.2% of the total group, in ≤ 1.8% of patients with MI and in ≤ 1.9% of patients with HF.
Psychometric analysis
MacNew reliability (Table 3) . Internal consistency reliability. Cronbach's a ranged from 0.94 (global scale), to 0.91 (physical and emotional subscales), and 0.90 (social subscale) in the total group. By diagnosis, Cronbach's a ranged from a high of 0.92 on the physical subscale in patients with HF and on emotional subscale in patients with angina to a low of 0.86 on the physical subscale in patients with angina. Test-retest reliability. The 14-day ICCs for global scale and subscales were significant (p < 0.01) in the total www.cardiologyjournal.org group (n = 31) and each diagnosis even though the sample sizes were small (angina, and MI, n = 12 each; HF, n = 7).
MacNew exploratory factor analysis (Table 4)
The original 3-factor structure for the Polish version was largely confirmed (with loadings ≥ 0.40) explaining 53.5% of the variance (emotional subscale, 21.7%; physical subscale, 19.7%; social subscale, 12.1%). Eight items partially conformed to the original factor structure; 2 of the 14 emotional subscale items, 1 of the 13 the physical subscale items, and 5 of the 14 social subscale items.
MacNew convergent validity (Table 5)
The a priori convergent hypotheses for strong correlations, i.e., r ≥ 0.50, between corresponding MacNew and SF-36 constructs and lower correlations between dissimilar constructs were confirmed.
All correlations between the corresponding MacNew and SF-36 constructs, i.e., MacNew physical subscale and SF-36 PCS, MacNew emotional subscale and SF-36 MCS, were both strong and significant. The correlations between dissimilar MacNew and SF-36 constructs, although ≥ 0.50 on the emotional subscale in the total group and in patients with MI, were significantly lower than for the similar constructs.
MacNew discriminative validity (Table 6)
Using the SF-36 health transition item, MacNew scores in patients with angina, MI, or HF whose health either improved or stayed the same were not significantly different and so the data from the two groups were combined. Patients in the total group and patients with HF whose health either improved or stayed the same had higher MacNew scores on the global scale and each subscale when compared to patients whose 
Discussion
The Polish version of the MacNew in 332 patients with angina, MI, or HF demonstrated satisfactory psychometric properties. The original 3-factor structure for the Polish version was largely confirmed. Internal consistency reliability was always ≥ 0.86 and test-retest reliability always significant and ≥ 0.94 in the total group and each diagnosis. All correlations between the corresponding MacNew and SF-36 constructs were both strong and significant with significantly lower correlations between dissimilar constructs. Discriminative validity was fully demonstrated on the SF-36 health transition item in the total group and in patients with HF although only partially confirmed in patients with either angina or MI. Discriminative validity was also fully demonstrated with both HADS anxiety and depression. In addition, the MacNew is well rated by patients as being user-friendly with the instructions easy to follow, the questions understandable and relevant to patients' problems and is completed in approximately 10 min. Consistent with other language reports on the MacNew [22] [23] [24] [25] , the Polish MacNew can be considered a potential CAD-specific core HRQL questionnaire allowing across-diagnosis comparisons with one HRQL questionnaire. Consistent with MacNew publications in other languages, patients with MI had significantly better HRQL than patients with either angina or HF [24] [25] [26] . Also consistent with other MacNew publications, there were no MacNew floor effects and ceiling effects were observed in < 2.0% of all patients [24, 25] . With floor and ceiling effects of 1% to 15% considered small [27] , the MacNew clearly is responsive both to HRQL deterioration and improvement in each diagnostic group.
The statistical analysis of the Polish version of MacNew was carried out according to the international criteria and recommended procedure for psychometric analysis [19] . Factor analysis explained 53.5% of the total variance which is similar to results obtained in other languages versions of MacNew in a sample of patients with angina, MI and HF [26, [28] [29] [30] . Nineteen of the 27 MacNew items (70%) loaded consistently with the original MacNew 3-factor structure [6] . The emotional subscale, with one item, and the physical subscale, with 2 items, loaded most consistently with the original 3-factor structure. However, 5 of the social subscale items did not load with the original structure of the social scale which is consistent with similar proportions in other languages, e.g., German [14, 30, 31] and Portuguese [29] . The sexual activity item (#27) falls into the physical and social subscales in this report; however, this item was not included in the original factor analysis and has recently been shown to fall into the social rather than the physical subscale [22, 29] . The original factor structure of the MacNew allowed items with loadings of ≥ 0.40 to load on more than one subscale which is of concern [32, 33] and is being investigated with other analytic approaches.
The Polish MacNew demonstrated good internal consistency reliability with Cronbach's a always ≥ 0.86 with test-retest reliability always ≥ 0.94 for the global scale and each subscale in the total group and each diagnosis. There is relatively consistent evidence for Polish MacNew's construct validity with convergent validity confirmed in part with strong correlations as predicted between similar MacNew and SF-36 constructs. However, some of the correlations between dissimilar constructs (e.g., MacNew physical and SF-36 MCS scales) were higher than expected which has also been observed in previous studies [25, 29] . This may be related to the way the MacNew probes were originally developed with the focus on the patient's perceptions of the difficulties with physical activities rather than on physical performance as in the SF-36 [29] .
As there were no significant differences between the "improved health" and "stayed the same www.cardiologyjournal.org health" groups, we combined the two groups and compared the MacNew scores for the combined group and the deteriorated health group. Discriminative validity was fully demonstrated with significantly lower HRQL scores in the total group and in patients with HF, largely confirmed in patients with MI, but only partially confirmed in patients with angina when compared to those whose health improved or stayed the same. From a clinical rather than statistical perspective, the minimal important difference (MID) on the MacNew is 0.5 points [34] . Norman et al. [35] have suggested that "in most circumstances, the threshold of discrimination for changes in health-related quality of life for chronic diseases appears to be approximately half a standard deviation". The standard deviation of the baseline global MacNew score in the total cohort is 1.0 in the present study which supports the earlier observation of an MID of 0.5 points on the MacNew [34] . All MacNew score differences between those whose health had deteriorated and those who improved or stayed the same met or exceeded the MID in the total group and in patients with HF; in patients with MI, the MID was met or exceeded on the global scale and the physical and social subscales; in patients with MI, the MID was met only on the social subscale. Discriminative validity was fully confirmed with HADS anxiety and depression symptoms in the total group and in each diagnosis and patients without HADS anxiety and depression symptoms had significantly better HRQL than patients with HADS anxiety and depression.
As the parent HeartQoL Project was an international cross-sectional survey of HRQL [9] , demonstration of the responsiveness in the Polish MacNew was not possible. This needs to be investigated in a prospective study in Polish patients with CAD before a full recommendation of the Polish MacNew as a core CAD-specific HRQL questionnaire can be made.
Conclusions
The Polish version of the MacNew HRQL questionnaire appears to be both reliable and valid, demonstrating satisfactory psychometric properties in this Polish sample of patients with CAD. The Polish MacNew can be recommended for assessing and evaluating HRQL for patients suffering from angina or HF and following MI in clinical studies.
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